The correlation of cytophotometrically and biochemically measured enzyme activities: changes in the myocardium of diabetic and hypoxic diabetic rats, with and without Ginkgo biloba extract treatment.
Changes of enzyme activities in the myocardium of rats from 6 different experimental groups (normal rats, diabetic rats, hypoxic diabetic rats, each with and without Ginkgo biloba extract treatment) were measured by using both cytophotometric and biochemical methods. The activity of succinate dehydrogenase, a marker of oxidative capacity, and of menadione-dependent glycerol-3-phosphate dehydrogenase and total lactate dehydrogenase, both markers of glycolytic capacity were measured to characterize changes of the metabolic profile in myocardium. A strong correlation between cytophotometric and biochemical data were found by linear regression analysis, justifying the use of cytophotometrical enzyme activity measurements in cells of organized tissue, where biochemistry cannot provide topographical information. The comparison of the results obtained from the different groups revealed the following: Enzyme activities in the myocardium of rats with streptozotocin-induced diabetes were significantly increased by 10-30% as compared to the normal myocardium. This effect was interpreted as a metabolic compensation of the diabetic heart with reduced performance. When diabetic rats were exposed to acute hypoxia of 20 min duration, enzyme activities decreased under the normal level, to 56% of the succinate dehydrogenase activity, to 87% of glycerol-3-phosphate dehydrogenase activity and to 69% of lactate dehydrogenase activity. Treatment of rats with the oxygen radical scavenger Ginkgo biloba extract (EGb 761) over 3 months resulted primarily in an increase by 10% of oxidative capacity and in a decrease by 30% of glycolytic capacity. Under diabetic conditions a shift to more glycolytic metabolism was observed by increasing the glycolytic activity by 39% and remaining the oxidative activity.